SUMMARY:
I. INTRODUCTION
ENVIRONMENTAL HEALTH CONDITIONS -and particularly the health risks -of the peri-urban poor can be traced to the transmission routes of pathogens in common, everyday activities. Clues to disease transmission can be found by asking such simple questions as where do people sleep, what do they eat and drink, and how do they dispose of their waste? Changes in these fundamental human behaviours can only be made at the household and neighbourhood level as no national government or donor agency has sufficient resources to sustain the effort required to change these conditions. This article focuses on ways to develop effective and sustainable community based environmental management to improve the health status of peri-urban residents. The underlying assumptions are as follows:
• Disease is a biological condition. But it exists within a human and social context. • Community concerns and perceptions of disease risk are legitimate and should not be discounted.
• Members of the community and outside technical assistance teams are committed to collaborative research and analysis to ensure that skills are developed locally at all levels.
PARTICIPATORY APPROACHES
We will attempt to explain why local perceptions of the causes and prevention of disease are significant in any technical assistance programme aimed at reducing environmental health risks. (An example of local definition and treatment is given in Box 1). We believe that local residents are the best authorities on local beliefs, behaviours and cultural practices; therefore, they should define, in collaboration with biomedically trained personnel, environmental health problems and assist in the development of management plans. This article includes various methods available to incorporate local community members into the process. Drawing on field experiences, we will outline the effectiveness of this approach and its contribution to sustainable programming at the community level.
Box 1: "La Diarrhée des Blancs" -"White People's Diarrhoea"
A study conducted in Burkina Faso showed that mothers recognized the term konobolí as "running stomach", a condition they frequently saw in their children. Konobolí was not regarded as an illness to be treated in itself but was defined more often as a symptom from another illness. The classification of diseases with which diarrhoea was associated showed it to be related to their locally perceived causes. Some cases were attributed to a mother not giving her child proper care, or to a woman having sexual relations while pregnant, or other causes such as cold weather during breast-feeding. Each attributed cause produced a different type of diarrhoea and, therefore, was treated differently. For instance, researchers found a new category of diarrhoea called la diarrhée des blancs caused by worms or parasites. Its treatment was always referred to the hospital.
Community knowledge is very useful in finding the linkages between an illness and its causality, from the point of view of the person with the illness. Those suffering will feel they are understood, since local community workers will recognize the attributed causes. In addition, the attribution of causality is frequently relevant and can be used as an entry point for behaviour change efforts. The definition of an epidemiologist is an individual interested in the occurrence of disease and its distribution in time, place and persons. An epidemiologist looks at whether there has been an increase or decrease in disease over the years, whether one geographical area has a higher frequency of a disease than another, and whether the characteristics of persons with a particular disease or condition are distinguishable.
ENVIRONMENTAL HEALTH
This article uses the term "native epidemiologists" to mean those individuals who are trained in the community rather than in formal educational or public health institutions, or in national ministries of health. As such, they provide community based data and expertise and serve as a conduit between the local community and the national and international biomedical community. The use of native or indigenous epidemiologists is proposed for two important reasons:
• Field-level activities of data collection and reporting are done by people within the community.
• Epidemiological data helps to define the disease by understanding the nature of illness from the point of view of those affected by it. Understanding how people think of illness, where they believe it comes from, what they do about it, who might take care of the different symptomatic manifestations of the illness, and why people treat the symptoms the way they do are all important factors. Community based health surveillance is more accurate (than surveillance by "outside experts" because it comes from a foundation of local knowledge, experience, and traditions.
One may wonder if it is naive or optimistic to expect socially and economically disenfranchised peri-urban dwellers to monitor epidemiological trends. Epidemiology, as a science, is viewed as being value-free and immune to the influence of special interests. Therefore, involving the public would undo the scientific process.
(1) Separation of the social and biomedical aspects of disease has prevented technicians from seeking information from those who have contracted a disease. Biomedically, disease is a biological fact, identified through tests and the knowledge of the practitioner. Medical knowledge has unfolded in a linear fashion towards a comprehensive and accurate understanding of reality. To illustrate the importance of belief in present day medicine, one might examine the treatment of malaria by health workers. The disease category of "fever" tends to be a very common symptom frequently treated with prophylaxes believed to cure the symptom. Generally, in the South, whenever people present themselves to clinics or health posts with "fever", a presumptive treatment is provided and a blood sample is taken for verification. Yet, by the time the symptom is verified,the time lag can be two weeks to one month or, as is usually the case in Southern countries, the results for the test never show up. During that time, the symptom of "fever" may have either been temporarily cured, may be showing additional symptoms, or the individual may have died. Health providers rarely discuss with patients the subtleties of the various symptoms causing fever from malaria versus that from other possible diseases. Fever is not the disease but, in practice, it is treated as such. While fever is no doubt a metabolic disorder which involves complex biochemical parameters, it often takes on a symbolic meaning. Dispensing chloroquine is an act of faith rather than a purely scientific decision. 
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Experience to date has proved that the poor and the disenfranchised can be trained to monitor environmental health conditions. Mothers' groups have been used to identify and report the number of cases of a disease to district level health offices. Guinea worm surveillance in very remote areas of Nigeria was carried out by local chiefs. (4) These experiences attest to the fact that local people have a vested interest in, and deep knowledge of, their surroundings, allowing them to be effective community surveillance workers.
Box 2: The Multi-factorial Nature of Disease Notes taken from a focus group discussion held in the village of Ajagusi, once known as the "grandmother" of guinea worm in Asa, provide the following views:
"When a mother is neat, good-looking, wears good clothes, eats good food, does everything expected of her, she looks healthier and has enough time to cater to the child, therefore the child, too, looks healthier than before. We believe that we are healthier than before because there is no guinea worm in our community."
The mothers claimed that since the introduction of the borehole and the elimination of guinea worm, the time taken to perform essential domestic and child-care tasks during the dry season, which coincides with the guinea worm season, had been reduced from seven to three hours a day. This left them more time to spend with their children and to engage in economic activities.
Guinea worm disease among young mothers affects their health and ability to care for their children. Although the burden of child-care is spread over the network of family and friends, the disease ultimately impoverishes the whole community. The value of qualitative study is that it reveals these linkages and the multi-factorial nature of the problem of endemic disease in a community. 
II. HOW DISEASE ETIOLOGY ENSURES PROCESSES FOR SUSTAINABLE ACTION
THE DANGER IN knowledge, attitude, practice (KAP) surveys is the expectation of a specific response to a specific named condition. Such surveys gloss over differences and, as a result, information is lost. The bland and often artificially skewed information that remains all too often is what is used as baseline data. The following example illustrates why it is useful to ask questions about local perceptions of symptoms rather than to rely on general information gathered on an illness.
Local knowledge identifies the appropriate institutions and personnel for behaviour change programmes. Sustainable environmental risk management programmes must include community-level institutions and personnel that the community trusts. These traditional organizations are vital to a culture, yet governments and ministries of health do not necessarily direct implementing organizations towards them. By studying local knowledge, creating cognitive maps and relying on native epidemiologists, one can identify where people would go to treat specific symptoms. The first step is to interview the individuals that people turn to for treatment and to identify community based resources.
Women's societies associated with birthing and child care, for example, are usually a source of support and information. Sometimes such organizations are secret societies. Because sorcery is common in tightly-knit village communities, institutions of the elders responsible for mediating with the supernatural are another source. Religious entities also provide a range of services and are another important resource to learn local etiologies. These are some examples of valuable local resources. Local perceptions can identify appropriate traditional gender roles for health care and resource management.
III. IDENTIFYING THE MOST APPROPRIATE NATIVE EPIDEMIOLOGISTS a. Men and Women
BECAUSE THE ROLES men and women have in health care and illness prevention change during the course of their lives, age, as well as gender, is a significant variable in understanding and identifying decision makers and their choices. Patterns also vary to reflect the culture, so it is important to learn who is responsible for the household water, what household measures are taken to prevent diseases in each area, and what remedies are used for each disease category.
Not considering the importance of locally perceived gender roles can render technical assistance useless. In a study addressing the problem of trachoma, one donor agency chose to focus exclusively on the women of the household in a particular community. Their efforts did not change the community's conception or behaviour because, although it was the women who washed the children's faces (an activity that prevents trachoma), it was the men who decided whether or not this was to be done. 
b. Community Standing / Respect
When identifying epidemiologists at the community level, one should choose those with the greatest interest in, and responsibility for, the area. They might be mothers or other family mem- 
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bers whose children have died, are at risk, or are sick due to exposure to adverse environmental conditions. Such people emerge from within communities. As one begins, by holding focus group meetings, individuals emerge who tend to have more interest in specific conditions. Subsequent to the focus group meetings, in-depth interviews and observations with such individuals can provide the beginning of training in local epidemiology. To cite an example, it would be a waste of resources to train young girls who are unemployed to be those with primary responsibility for surveillance because they do not, as yet, have the same degree of vested interest and experience as older women do; nor would they have the standing. On the other hand, if one of the primary sources of contamination of food is the market place, then vendors might be the best choice for native epidemiologists.
c. Impact of Illness
Learning locally based models of risk and disease etiologies makes it possible to map out how to sequence disease treatments, who should be the primary conduit for new information, and what the culturally appropriate ways would be to remedy the situation. For instance, one might ask which symptoms are treated in the home, which by pharmacists, by the local health unit, by a religious person, or by a hospital physician. As an example, because women have fewer monetary resources, they may be likely to use home remedies more often and for longer periods than men. One might also find that people use different strategies depending on who is sick, how severe the illness is, and how dependent the family is on the sick person.
(7) The perception of the environmental risk also varies, not only by culture but by gender and socio-economic status as well.
Nationality, ethnicity and occupation also affect the ways in which people define illness. In one example, women working in various positions in the peri-urban areas around Quito, Ecua-
Box 3: "A las Casadas no nos dan Oportunidades" -Married Women are not given Job Oppoortunities
Women from el Comite del Pueblo who had worked in industry before they were married told of how, once they were married, they were asked to leave their jobs. This is because industries rarely want the additional expense of pre-natal and obstetric care. Because marriage does not eliminate a woman's need for income, she is often forced into the informal and unregulated job market. "La casada tiene necesidades." Women sell cosmetics, stockings, flowers and food on the street. They are exposed to the constant assault of dust and wind, to traffic if they sell on the side (or medians) of the road, and to thieves. "La vida de las mujeres es muy dura" they said, ("Women's lives are very hard"). 
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(8) North American male physicians and biomedical health workers attributed this problem to the possibility of multiple sexual partners because of the women's socio-economic group. When the women were interviewed, they provided a different insight.
Following their pregnancies, these women were forced out of their jobs. Their only alternative was to work in the informal sector where they could bring their children to work.
(9) Because the markets and roadsides have no toilet facilities for women, they went all day without urinating which made them more vulnerable to bladder infections. (10) Other sources have verified that urinals and public toilets in markets are for men only. In this case, the women could clearly articulate the factors surrounding their health problems but they did not have the means to implement the remedy -a public latrine construction programme.
(11)
The biomedical community needed the personal accounts of the women themselves -their social and economic conditions -to analyze and address the problem.
Once the symptoms are matched to a disease, the behaviours people describe as the cause then need to be investigated. This is best done through questioning and observation. Communities in Bangladesh, for example, were surveyed regarding illnesses from "drinking water". Most people responded that they only used hand pumped water for drinking. Observation, however, showed that they used contaminated water for cooking, washing vegetables and filling baby bottles, activities technically not considered as "drinking" the water. 
IV. TYPES OF DATA TO BE COLLECTED AND METHODOLOGIES TO BE USED
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of an actual health hazard increases risk, perception of the risk does not arise inevitably through a rational cost-benefit analysis.
(13) Local beliefs and understanding of risk are couched within cultural, political and economic contexts. Peoples' perceptions of the diseases associated with those risks are also shaped by the media and other factors, such as population movements.
One approach used in development projects is to strengthen the capabilities of service managers of municipalities who serve the peri-urban poor. Often, service agencies focus on solid waste collection, testing of market food and market sanitation, etc. Unfortunately, staff are not trained to carry on a dialogue with neighbourhood residents or to identify data from neighbourhoods to determine the types of services people need at a particular point in time. To have a beneficial health impact, the delivery of any services to the peri-urban poor requires an ability to listen to the perceptions of illnesses of community people themselves.
Some diseases, such as cholera in Latin American countries, have become endemic. Whilst the primary transmission routes have been identified, the disease (in this case cholera) has persisted. This persistence has called for an understanding of highrisk behaviour, for a defining of interventions that are specific to a neighbourhood, and for a monitoring of any changes in the prevalence of the disease before it becomes widespread.
To monitor the disease and collect data from communities, the following activities have helped initiate a dialogue with neighbourhoods:
1. Begin by identifying the community's environmental conditions: developing a community map illustrates the major community resources (such as water, garbage collection points and hospitals or clinics). It is useful to have community members locate additional sources affecting the environment (such as dumps, markets, public toilets and bath houses).
Mapping is most effective when carried out with different community groups such as women caretakers of households with young children, men, elders (male and female) and youth. Each group, depending on the length of time in the community and 
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the resources it uses, will tend to identify various environmental conditions. The creation of composite maps by various groups will provide an inventory of all the resources. It will also provide an opportunity for discussion across community groups.
2. Use government data on critical environmental risks, or epidemiological studies conducted by the technical team's medical epidemiologist to describe the symptoms: community health providers can provide the local names for each of the symptoms identified. Although a biomedical term will be used to describe these symptoms, the local terms are more useful in discussions with community groups. Data collection in the community to identify the prevalence rate should use the local names. The vernacular use of these terms will, in fact, facilitate the collection of data by community people. The community or health workers can then locate where people with such symptoms live and work. This information is then verified by observation to determine the accuracy of symptoms to the relevant disease.
3. Cross-check the cause of the illness from the community's point of view: the next step is to investigate the cause of a disease by searching for associations between aspects of the physical and social environment and the disease. This crosscheck must include the community's perceptions of the cause. Health workers can glean from community members' views, why the disease is occurring and under what conditions. The insights gained from the community might lead to a different intervention than that determined by the biomedical community. Both views need to be understood, acknowledged and implemented in the process of defining and sequencing interventions.
4. Show a video of an illness to help elicit information: this method might be useful in cases resulting from industrial pollutants. For a number of reasons, it seems very hard for people to accept industrial pollutants as health risks. The primary impact of industrial pollutants tends to be on the periurban poor who, in turn, depend for their livelihood on these industries. Because of this economic linkage, people frequently deny the impact of industrial pollutants. Furthermore, the diseases of industrial pollution are relatively new and unfamiliar to people. Identifying symptoms that people have not commonly met before usually cannot be done through discussions alone. Videos can provide a better way of introducing the topic. Since communities' economic well-being is at stake (in addition to health), remedial/preventive actions need to be stressed, along with discussions with plant managers for the enforcement of preventive measures.
Again, in gathering data, surveys need to obtain from viewers the local name for the illness and its perceived cause. Individuals can note any cases they have seen and identify where the people live. It is particularly important to find out where people would go to treat such illnesses, what they pay for treatments, and if the illness varies with the seasons.
5. Define environmental conditions and have the community describe the symptoms associated with each of these conditions: the definition of environmental conditions associ-
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ated with specific symptoms is not an easy or straightforward task. It is a complex step that requires negotiation between the scientific community and governments on the one side and neighbourhoods and communities on the other. The best case scenario is one in which varying peoples' outrage at specific high-risk health conditions coincide. This scenario, however, does not always occur.
In a case in Ecuador, community people were able to provide the behavioural explanation for high faecal contamination of market food which, in turn, explained high rates of enteric diseases. In this example, the scientific community and market women agreed on interventions that would reduce the incidence of the disease. In other cases, the perceptions of environmental risk differ; the use of particular pottery for cooking, for example, is often not considered an environmental condition tied to health symptoms. A dialogue between health assessors and community residents would bring about a better understanding of the relationship between practices and health status or risk. In another example, two different methods for reducing the incidence of diarrhoeal disease were used. The staff from the Ministry of Health and the ministry responsible for water and sanitation determined that hand-washing was an important behaviour to promote. When ministry staff observed daily household activities, they were appalled to find out that people used rainwater for drinking and, as part of routine hygiene behaviour, emptied the rainwater containers every month and painted them with lead based paint. The issue of lead-poisoning was much more urgent than hand-washing. As a result of this information, teams from both ministries worked together to change this behaviour, providing explanations for some of the neurological diseases found in the communities.
6. Outline the various symptoms; then ask individuals to describe modes of transmission and associate the symptoms with its conditions: these two steps help to explain the areas of environmental conditions that people might attribute to the disease. Most important here is that project staff and the community learn from one another. Such a relationship is vital in establishing that people's knowledge and experiences are valid.
7. Track impacts: the traditional biomedical approach suggests that when causality is determined and interventions are implemented, the result must be an improvement in health or environmental conditions. In reality, it rarely works this way. One possible reason is that people living in poverty are rarely interested in government statistics related to environmental health conditions. The best indicators to use for health tracking are those identified by community people themselves. What impacts are tracked and how these indicators are used are two important and inter-related issues.
As Box 2 shows, women care about contracting a disease that affects their ability to make money in the marketplace and their ability to care for their children. Allowing people to define what impacts them the most will serve as a better motivator for change, first, because people are more likely to take action when the situation is one they want to change, and second, because peo-ple will be more willing to track monitoring indicators and will feel responsible for achieving the anticipated results.
Behavioural indicators have also been used very effectively by community people. In a rural water and sanitation project in Guatemala, high-risk behaviours were identified and pictorial representation of those behaviours was agreed upon. (14) Community representatives were appointed who used a checklist to monitor households regarding these behaviours. These indicators were reviewed on a monthly basis by district/provincial staff who, in turn, were able to focus their attention on the specific households where healthy behaviours were not practised. This approach sought to address the specific reasons for certain households' inability to practice specific behaviours.
8. Negotiate an environmental health agenda: this process is not without risks. As communities become more involved in the decision-making, the likelihood for conflicting views and political agendas increases. People who manage donor projects have to be not only technically competent but politically realistic because they deal in such grey areas. Decisions need to be based on the interests and values of the people rather than dictated by politics. (15) 
V. METHODOLOGICAL CONSIDERATIONS FOR DEVELOPING COMMUNITY LEVEL CAPABILITIES
AS THE STEPS outlined above show, the public health community is recognizing the value of anthropological methods in studying behaviour related to communicable diseases. While such methods frequently have been used to describe disease related beliefs and treatments, they have not been directly applied to epidemiological investigations. (16) The study of the behavioural aspects of the transmission of communicable diseases requires that the analytic and the descriptive units of behaviour be directly commensurate with those of epidemiology. At the very least, anthropological and epidemiological descriptions must refer to the same individuals at the same time, period and place. (17) Understanding local conceptions of disease etiology is an important building-block in the development of behaviour change programmes. To empower communities to make the changes needed to improve their health, implementing agencies need to have a clear understanding of the culture and how it defines health and illness, as well as identify those who traditionally have been responsible for this aspect of life.
Programmes to reduce the incidence of diarrhoea -the major environmental health issue of the peri-urban poor -require that people alter the way they do things, at times changing centuries-old ways of interacting with their environment. (18) Behaviour change programmes encourage people to change some of their fundamental daily activities -the ways they sleep, eat, defecate or use and store common resources such as water. (19) Unfortunately, hygiene education programmes often assume a point of view of narrow scientific cause and effect. For exam-
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ple, sanitation improvement programmes frequently advocate latrine construction and handwashing. Thus, hygiene behaviour programmes have often prescribed pre-determined practices within predetermined structures.
(20) Such practices prove ineffective because they don't reflect local knowledge. Rarely do baseline studies focus on what people already practice or believe. By taking this approach, implementing agencies miss learning why people are reluctant to adopt certain behaviours.
VI. CONCLUSION
ENVIRONMENTAL HEALTH CONDITIONS of the peri-urban poor can be traced to the transmission routes of pathogens deeply embedded in such fundamental areas as where people sleep and what they eat and drink. No donor agency has sufficient resources to sustain the effort required to change these conditions. Therefore, community based actions, supported by responsible public sector institutions, are critical in this process. This is especially true since behaviours vary from one city to another and from one culture to another. Furthermore, as changes in the patterns of epidemics have shown, the pathogens, the host and its environment are constantly changing. The ultimate objective of developing the capability of community based epidemiologists is to build the capability at the local level to monitor these changes and seek the appropriate actions in a timely manner.
In conclusion, native epidemiology has an important role in community based health risk assessment and management. To increase the participation and ownership of the community in monitoring environmental health conditions, a community based methodology incorporates traditional epidemiological techniques that the local community practices. In other words, the knowledge and experience of community people are woven into the surveillance of environmental health conditions.
